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^zm-i-tmmnmjivt^mimxic o - f e 5 0 

[0052] ItltfiX. Fe&f8.£Zt>lzm>tWi 
ZUzWiX'hh. ttz. N i coiftbllti. -S*ttx*;U 

[0053] f§^7x 'Jll$li$r^1 •SxewvU7'5r 

o?«ffl*tS!JEi-4«a&«4 Luc: fc 
[0054 ] 

Co loo - T _ z Fe r Nl z (at%) (3) 
Yfe5 (4> 
ZS20 (5) 
Y+ZS70 (6) 
±1z. Ztlt><ry&&iZP t , Pd, 1 r, Rh, Ru. 
Au, Ag, Cu<7)o1i<7)--mttdi*:im±.Zm)}ai- 

mzm-&%%mmt9>mmh. za>tt&m. m 
mmmumzi zm&M& 2 x 1 om j /m* > 
iXhxm. t&mM%&£]Et%'>x^&. 
[0055] r%m&3i mmy^vmnEmm^ti 
x y v mm^M<7mmm<r) -3 *> c u t 

^ummmAimmmmzw^ i*w 
tot, zzimhi.w^iim.mn^iuz^mi^ 

■c. 5iattt)SA('sax&mgsjiffi^/jNS<L^*ss 
u. ±M<o < 3 ) - < 6 ) m&mmmiix&ws 

^^hi^m^xmmAiz^tiimm. (®m 

1 0 0 5 6 ] KKttSiA (4nm)/Ru (0- 6n 
m) /^Stt^B (3. 5nm)/Cu(2. 3nm) 
/N i F e ( 7 n m ) ^rl»ffi^T\ ^HcOmS[<CJtr 
&. SlffittlKB (3. 5nm) /Cu/N i Fe (7n 

m) m^tiim^it^m.tx.m-ii:. fttfjt 

\i^y^n\^nzVcmth. ( 3 ) ~ ( 6 ) 3t81«<oag 

$:iS®ttKA&^JS1t)8B(;ffl^^^. ^tUt^J 
0. 7fcfr£. CCT'teKttB8A(?lltffifiiSrmtf3w 

oaj^ii^ 3 o %®xt -& . A<7)jtatii^ 2 m 

ftmt^r->Tt.^iJatliO. 85tC^<}, -ty^aj^Ji 
»2 0%^7Vr&o 
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[ o o 5 7 ] mm 7 x mim<msmmmin.?: ® 

X^b-mt IXii. & ( 3 ) ~ ( 6 ) ?S2£$iiS£ 
&{CNb. Zr, Ti. H f , Ta, W, Mo, V, C 

[0058] m®7 *vmjmmmim<?>m 
mmzm±i-&nmt ix\t. ^ ( 3 > - ( 6 > -esi 

•ftft, *^/mm$j. wymm, '\y-v*m. 

ft. -^rsHfcft. ?uAgHtft. ?yw^snt 

^tli^liW±co«MoiSS^ft&^!iDLT#<!>it&®iK 
Omo I %S^8SJ)DT'itJgfii5r 2 UQin ) SJg«tT' 

[0059] r§nug®4 j //7X±tcr/i/$^^»s, 

tt£IW Lfc. *«0fll«li. (A)St/Ta5/Co 
FeX/RuO. 6/CoFe (X-0. 5)/Cu 
2. 3/Col. O/Ni Fe5/Ta3 <nm) . 
( B ) C o F e X/R u 0 . 6/CoFe (X- 
0. 5)/Cu2. 3/Co 1/N i Fe 5/Ta3 
(nm)?*, 1 ?. CoFeOKSJr^b^-t^. 
[00 60] ClClT. CoFefl&OFeifflj&liFe 14 
at%T\ $gSCoT&6. !<Sflc7)ffr£{iRF-??'*h 

[ 0 0 6 1 ] H6fc. ®Rfyim.<?>*V»<il7Wkm. 
mta^SrEPJllt«?iiH dc 5r«|$4(c:LT*-r. 183*0)11 
SJftfil&ft<±-?4 +~l\,-y < 0 Oe ) fiO 

TaTJtfrtf*4xej"to:/rtt. X = 
3 n mt^ 2 0 k A/m<mRZma IX t> X tf 
^H^»ta(i'^kL^Ui6 5 . 3 6 0k A/m?)&<fc£ 

smut & x t y)^ycmmmjimmmt\m 5 
[0062] zom&mmit. &mmmm 

Jtltf^SBK (multipledomains)flljS 

X**4nrn. 5nm N 7 nmi^K^Ji 24 0 kA 
/m. 200kA/m, 1 36k A/mi: ifcH/O* 
<. 

[ o o 6 3 ] H7 wis^^sEtttffiA trntrnm 

liS^-fa 5 . X=3nmT'fiH ei = 3 3 6kA/m. X 



= 4 n mtliH ei = 2 3 2k A/m . X= 5 n mTttH 
„= 1 60kA/m. X=7iiin-e<iH el = 1 28kA 

/mX'hh. zaimtmnmszgvzmtium 

t j byvmiiffi®£%if& z t mwh . 
mz±b<t&izu. mxmAtmm&mBcnisicr) 

*zt>iz±£<i-z>jmkixii. Rumwzsmtt. 

(0. 4-0. 5nm) thVAh. tSBtttKA. B£ 
[0064] TaTtfeO^V^l^gMOTIffltS 

ivfextw^y ( B ) T'li. 06jK>$>*»SJ:ofc. 

Wtg5-p*t^HWi. X = 4nmT1iH elI = 280kA 
/m. X = 5nrat 1 {iH e , = 2 24kA/m. X = 7n 
m-C<iH ei = 1 6 0 k A/mX'h •) . T aTW£>6$ 

&<?>t&%tnt ] imn±x)k<%> t . TaTJt^ii^ 

<&oTHS,, .Tfi.<±. 07 £3 
fc. TaTlS^V^^**«TaTlfi*^S*^KJt 

[0065] H8WiSS L\^y*T(rMfS&nc? . -fe 

^^^4 1±tcTWTa^4 2$:)g)i!t-tS. iOjg 
t L-T<i<d!(C. Ti, Hf, Zr, W, V, Nb, R 
u, Os, I rW&tc\iZix^<?)n2W3±<r>&&mz 

m^&zki>X'ZZ>. &tz. z<r>mt®%i-hZbi>X' 

ztihnmm^it. mmmA, B^si^ 
tt^ir«=s: a zt%<®mm>m±* <x-*&. 

[0066] ZCDMZ. mfflgA t LT88JIX ( n 

m) CDFe$flj3U4at%CDCoFe)85 2£0Jft-f 

m^ffcli, y^itlC. -*«^EDj!ra5 6LlK 
%m / &Zimt&. ZO)®?M®kLXC oF etf5^ 

m^&zt i>vz&. vuzmi («m) jjit^ruik 

5 3^»i«t&. 

[0 06 71»:<Z. KJKttlKBtL-C. pY(nm) 
<DFe«10at%<9CoFeB854£^i£-$-|.„ i 

ofc^i. 5 2^m-t2.fc§tRm. y*i&iK-^rif'i 

«ff££M05 71-6. ^i0ffi|fi0««tLTCoFe^ft 

ffl^S^ttt^l.. 5IKttKA52tRu^53t^ 
SMB 5 4 1 7x'J US® 5 0 «r*SM-* . 
[0068] mz^ 0-3. 5nm<0CuK4 

3*^^ .6. ^M<?)^tLTCu<7)^i)lJ{=Au 

[0069] <XIC. m&2. 0nmfelT^Co^4 4^ 
^-TS. ^WK^tt^fcL-CCo^C^OtCoFe 
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J?-l 0 n mWTtfV-^-vnM <Fe81l£l 0-3 0 a t 
%<7)N i Fe££) K4 5i«W-i. P*5n 

[00701**7 7*14 6 i: LTJiT a&y1-^tt£L 
PUIfRu, Pd, Pt, Au, Ag, Cu, I r. R 

2, 52. 53. 54, 43. 44. 4 5&J/4 6jK> 
£4xew\>:/fl&7)iSBSl;:. Cr*>*>&4Tifi«?6 
0.61 £jg&L . -eo±('C o&»)*Affi6R6 2 . 
6 3 

H c <H<H ei 

OkA/m-1 6 0kA/mi>m^tih<r>r\ H el fc 
LTl± 2 0 0 k A/mliLh*^J: &4 . 

, ^«8ttJSA^lKl?X £ 5 . 5 n mWTfc „ T a 

<aj&H:X£ 4 . 5 n mWTfc-f S^*^. 
[0 0 74] ^ttflgAt^fietttBSB(Cigttt« 
Srfflv ^®ffiigB«Kl?Y(i5fejgtt8gA<7)Pf 

XiO 1 nmfelTcO)iimT^<-tl.£OaiLV\ ,1ft 

[0075] r|||£0^5 j ^Mim^s^m. 

LT12i$L/0>4. KSv-^KISIfc 
JlM£*Ut7/P$-f-|g7 l±(:rFHSJSTa!l7 22rJg(S; 

d^Mi: LTIift!!^. Ti, Hf, Zr, W, 
V, Nb. Ru. Os. 1 r^*«±i^<i,(?)rt2aJ3l 
±<?)^flg£'ffl»->4C:tt>T§4„ Z\<7)±{Z^ Kl¥l 0 
nmHT^t-VO'f (FetfSlO-30at%^)N 

1 Fe^t) )&7 5£?&£-t4. 

[ 0 0 7 6 ] Kff 2 n mfclTOC o|&7 4 £ 
"t4. d^&OttflfcLTCo^ftbOfcCoFe-^C 
o F e N i £&JR£JuV4C: h 1>X'£ 4 . mz^ K« 
2. 0-3. 5nmcOCu$7 3£JM"fS. Cl^JK<?> 
ttftt IXC u«ffcb»)fcA u-^A g£fflt%4.r t t>T 
# 6 . ifcfc. &KttKA t LT881¥X ( n rn ) <7)F e & 
j£ 1 4 a t %C0C oFeR82 £»j£-f 4 . BftmiZ 

4. Cl^cOWfltLTCoFeOftb^t; r»5&B® 

2 j t r SaSJg® 3 j T&Ktzmzm t ^ C t T'£ 



[0 07 1] §^>(c. *a±izxk:»<>i,7mz%m 

MlZtz)h<r)imm6 4. 6 5 £$f£-f4. i^T\ * 
A6£6)IS$t LTJ±, CoCrPt, CoPt^fcJiCo 
CrTa&i'jWHu£>ft4. Co-ZrO^J: 

?<o%mmz. a 5o>m-)iWzm-*m\\iz%m- 

[0072] ZZX\ ffili7i'J|Sia?15 0<7)K^att 

u ^(omizm^-izMbhmikcomm^nti-i 

[0073] 

(5) 

[0077] ftt&Jfl (nm) felT«0RuJK83$rJg 
^4. mz. KifY (on) (?)FeMl 4at%<7) 
CoFe^84S-JF?fiE1-4. wOttt, 82£J&£1- 

iSJ$S3j T-av</^iR^ffl^4 1 ifct > T5 4. 
ffiW 5 n m tlTOT a *>^^4^f * •■/ 7% 7 6 £»-f 
4. ^^-yrlfctTttTaJaJI-cOttiB. P>li.»fRu. 
Pd, Pt. Au, Ag. Cu, Ir, Rhifcfi. £ 

iit,co o h<r> 2W)±jn^M:^ u4 £ 1 1> 4 . 
[0078] d^^<7))im^-S^4'T'. Mi.JfRF-e 

2, 82. 83, 84, 73. 74, 7 5&tf7 6rt>S> 
ir4^f ^^^ffi^^lifc^ c r*>^4TW9 
0. 915r^(RL, ^co±tZCo3S<7)*A^K9 2, 
9 3?:#«-t4. 

[0 07 9] *0±tXtw^yRfc«a[t 
at4^<omSK94. 951:0^4. iiT. * 
Affi^ffilJ: LTIi. CoCrPt^CoPtWoCr 
Ta^t'A5ffl(,»^4„ ifc, Co-ZrO,<0J;i 

iz. Ttmv%<xi>-\-%%&mjii:5iz>®&. c r 

m^4tis)«. m&mAttmimBizmtttmm 
&w\mB<vffl^Yimizm&thm&m& 

ACOIKWX i 0 1 nmfclT^$l?H-C8K-t4cOS!£ L 

[0080] feLh. *i®5]fc:-pv>T. «^oHffi»Jg^ 
^L^*\ CliiSrK0^fc^4i. 

iit4t<0f*4. 

[0 08 1 ] XtyA*/P7'-fe:yi?-XWA > .y KX'li, 

mm&*wiffltm&mizisifc?&0)im±i.\ l \ to 
i&smm^mmmmmizm^mmix . 
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#S»±2xl 0 3 < J/m 3 ) U±ttZ>. *IX. &@ 

IBSUttfrtt £ >h3 < 1 2. £ t lz X o T Begffl t 

10 0 8 2] Jfi.S.iam5IA-ffi^'h^ < u maKJfcfir 
1*fc,t SH^tt^Sr 2xlOMJ /m* > JJLLfcBW 

l . * ic*-* . %>mmz c o £ 

8E£S5£-f & i>cot tcZ><r)X'h h . 
[008 3] Co 100 _ y _ z Fe,N i z (at%) 
Y55 
ZS2 0 
Y+ZS70 

iS«tf0^ttm^ai^ . 2Ku/Ms^»2-4 Ji 

wt'hh. zzx\ Ms\mww^mm.{tX't>&. 
tn. 2^<mwmim.kzffl8ft&m* . tre&ii-t 

[0084] Sfc, -fey^com^Sr^tfe:. J&*-f&# 

* < 1 1 i tMa^&v *«*att)Ko*rfi $■ . ±ia<7) 

CoN i Fe&&|fl)£fc, Nb, Zr, Ti , Hf, T 
a. W, Mo, V, Cr, AlPt, Pd, lr, R 
h. Ru, Au, Ag£td±Cu0)oh<?)~f£&tti* 

t. 

[0085] ±yv&myi\,zmkthm<rr)ifet lt 

ft. /\7-«>A|gHbft. -^-y®Hfcft, ?oA|M:ft. 
^>-^xr>-if{bft. t'JTr vfigftft, rW>J>M 

ixm^timsMmzm^ztxhi. znb<nm 
itmnmm iomoi %m&<r>mr?ttMSi& 2 

[ 0 0 8 6 ] . &&m<nwBsm+ht:w,zx try 

[0087] ^tt&ffi^o£«E<L£&tt&£iiM;: 

»i. mmyx.<m^Mo2^m^z^wm^-t & 



H C <H<H„ 

aWSliU*. *JMk0«l«t:fev^tt. 5. 5nmiaT 

[0088] &S81*Jiao*ffiiaj& £ . 

Co 100 . Y _ 2 Fe Y N i z <at%) 

Z^20 
Y+ZS7 0 

mmwmRvmizmi&m.t.zLx 2 x 1 0 3 < j 

[0089] Si7x'J fflZMV) nocO^IKttBg^fa. 

CoN i Fe^«(C. Nb, Zr, Ti, Hf. T 
a, W, Mo, V, Cr, A 1 , Pt, Pd, lr, R 
h, Ru, Au, KsttzKCucniiocry-mt.tzitZ: 

<nW$HZlfii-Z>ltm$:>bZ<-?&t:ibX'$>2>. 
[0090] ±ffi£0CoN i Fe^aWtK. Tfr$.~ 

">Ags<tft s y/m^Aitffcft, ^y^/^ftft. f- 

S'ifcft, ^ y yxr >mm. t y yr^tft. 
^imsaix®htxhmmmm\^^ , «§us#t 

$^S4 U^lf^A- y vmi<r>£to.<r)nmzm-z>it 
[0091] x mizm?) 2->^5vHcR^iait 

H c <H<H eI 

t-rs^fi, mm#ff*$t$x . fitJB7xya£uc 

[0092] 5fet«-rS«Stt)lc7)®$£ v 
tf^JK-rSSSiattlBJ: 0. mm l ( nm) OTTJP< 
^(ciOara^x'JISffiJgco^i. fiJU^B$<o 

ajOffiffOA-rpJ^^fc^O . F eMnW i Otct'O) 

<Xi>. 4 0k A/ml&hm 

m.mztiixi>%%x'$>z>. 

[00931 

iwmbm) *ftwizu\tf. ««7x>jMii^jiSr 
%±z2(nmtm£i\,rtfai<zfm-tz>ztx\ 
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vmmm&nmwmt-mmvikmwi . ft 

[0094 J Ztilzi. 0 . ISSfi5^H*ttfc«S»tta 

•Jia^fe its* 

[00 9 5] ZtHZ£->X. fflfcmz, FeMnWi 

o & a<o%/&im mom & fs £ # l * v e ^ a- 

j 0 0 9 6 ] , i|7x!) HffilW^JSfli^jC^n 

[02] *%Hj}(7)xtw^y-fe>-^5rfflv^iaMieii 
[03 ] Si7x 'J@^l^^1-SXt>Ky^Jgc0E{ 

m&m$%i mmmistz^ ^xmsm&m 
mvh h . 

[04 1 ii7i mmommimiz 1 4 a t%F e 

8D£OCoFe£fflM;C:*§&i, C o£ffll-tf;j®£c7)X 

v>*)i>7mmmn.mt:mfflx'fo*). urn 

G»tS;ia»|g0T'& 0 . ( B ) liT ariai* u\ C 

o f e zmmm&izmvzt&^msmfommx-h 

0. (C) teTaTiftJK&Lr, C o £$£&tt$|{cfflv> 

tz®&comm.#iimx-h •? . ( d > <at a task*- 

[05] Co]iMA4at%Fe*>£>&|.CoFeK 
#9XJHKtjg». Tilt LT, Tajg#;fc2>ig£i: 

[06 ] ti7x vmm<mmm£ i a a t%F e 

fflJK^C o F e Srffll^Xtf w^u^M-aSSSWtitr 



JnL/dKW^SSvTcU Co Fe$SffittBStf>&/¥££ 
0t'£l.„ 

[07 ] H$U?X ( nm ) COC o F e<&fm®tmm ( X 
-0. 5) (nm) <0CoFe«HttilK£|!5tJ?0. 6 
( nm) cOR uHKtU,£fifoK^St)g7 x U ia5e^3c 

msmm eI (omx<mti:$:m-mx'b*). t 3 t 

& ^ttnmskZm-tmx'&z . 

[08 ] ffil7x >JE£Ji£fflV">fcxt yv\*;U7-tey-»>- 
[09 ] ai7x 'J@®gS:JIJ^itXtrW\Vl/7'-fe>'-^ 

^0 7 1 imz&mm z^-trnx-h & . 



16 

18 xe>/^7l 

2 2 a-Ol' 

r 

24 
4 1 

4 3 IK5tt#«aiBg 

4 5 n--?u4m 

5 0 Si7x Offifem 
5 3 R^ISffitS^JS 

5 6. 5 7 mitHlft 



17. 21 

19. 20 mm 

2 3 S&^-v-y 

3 1. 3 2 tRA 



TJfcK 
Col 



42 
44 
46 
52 
54 

6 0.61 Tlfi 



6 2. 6 3 &m&® 

7 1 Ife&Jg 

73 mmmm 

7 5 

8 0 ««7x'JIS^ 

8 3 Emm&tm 

86. 87 ©fl2ri&I 



6 5 

rum 
com 



92, 93 



r 



64 
72 
74 
76 
82 
84 

9 0, 9 1 Tit 



94, 9 5 *Kffi 
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[111 ) 



1 J 
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•10 
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— » 












^5 
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1 



—I . ^7 



M K 



13 



■12 



7 



11 



[05] 



teg 3 



22 



24 
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[H31 



V* 7(4.8 kA/m) 



J^i--^- 7(80 kA/m) 



- V » « ^r>"> » ■» 'r 1,1 n * » r r-y- 



0.8 
kA/m 



OS 

o 

-o.» C 



.l.S f-i .uJtii.l.i.l-t-iil.*. | l | .. 1 • 

-4.8 -3.2 -1.6 0 1.6 3.2 4.8 



-* — r -f - r- - »■ -r-y-^r — ■«¥* v* v 




„ 1 



J. 



H (kA/m) 



•40 0 4Q 

H(kA/m) 



ao 



t.6 

kA/m 



TT T" ! ~Y T ~ !■ t ■ « - » T-T ■ r r- ^ - ^ » < 



-4.& -3.2 X* 0 1.6 3.1 4.8 
H (kA/m) 



r.s 



•1.1 
-80 




.40 0 40 

H(kA/m> 



80 



i 

9.1 



2.4 
kA/m 



■ 
> 
• 






■ 




I : 








. 1 






J 

» I 






■ 
> 











-4& -J.2 -1.6 0 1.6 3.2 4J 
H (kA/m) 



i.i 



tt-<-t- T-r-r- - «" t ■ i ■ i ii - t i •% r-r- 



8 

kA/m 



a 

•tlL 



.1.9 



1 



..iI.»*W..t.. f l.. 



-4J -3.2 -1.6 0 1.6 3.2 4.1 
H (kA/m) 




H(kA/m) 




•40 0 40 

H(kA/m) 



aa 
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CH4] 



IH7} 





1.2 


Q 


0.8 






% 


0.4 




0 




1.2 


Q 


OB 


a 




V 


0.4 



jTaT&Ci 


>FtJ 




m 









f -v i- 

| — 4 — | 











— 





4_.T«*S; CoFe X=4 tan. 




1.2 

Q 

0 



(Q 



w ; ; 

• J 

j 



400/ 



320 



I 
< 

M 



240 



160 



BO 



f * * ^ f t * 



IT Tfcfe CoFe j 




1-4 



i 



3 4 5 6 
(am) 




Q 

a 



12 
0.4 



(D) 



TaTll;CDX=4ani 



-24 




16 24 



0 



KiP* S/Tm5nm 



o 



i 



i ; 1 j 4 

w 1 i to \ 1 

« oi6 : i — ateiV-^r 4 1 




Hde 




8 0 160 240 320 
H dc (kA/a) 



MIPeS/TtS on 

1.2 I vrr-r 




8 0 I« 240 
H dc (kA/m> 
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r-i 
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OS 




(mm% ^jii «tt (iimm m site 

tt^JHM^jNHlEr}7|Blft?*2880#tft »^Jlim/MBiSr|iia^t2880#«6 
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